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Executive Summary

The City of Rochester Hills provides drinking water to nearly 70,000 customers
through approximately 22,000 connections to the publicly owned and operated water
distribution system. The City purchases water on a wholesale basis from the Detroit
Water and Sewerage Department (DWSD). Water is supplied through four metered
connections to the DWSD water transmussion system. Due to a number of factors
mcluding low and uneven pressures in the system, high peak rates required from
DWSD and overall system reliability concerns after national events on September 11,
2001 and the blackout in the summer of 2003 the City commissioned a study to
evaluate methods to improve the system in these areas.

The basis for the study was a hydraulic computer model of the distribution system
developed using Haested Methods WaterCAD. The model! simulated demands and
pressures throughout the system for average day, maximuom day, peak hour and fire
flow conditions. The model was calibrated using hydrant flow tests under known
system conditions. The model was then validated using differing sets of conditions.
Resuits of the model follow actual system response closely.

A number of options {or immproving known system deficiencies were simulated
including increasing flows from the existing DWSD connections, adding new pumping
and storage facilities and combinations of the two. Personnel from DWSD were briefed
on the approach and independently validated the model for accuracy.
Recommendations for system improvements from the modeling included building two
ground storage tanks and associated pumping facilities — one in the northwest of the
city and one in the east central part of the City. Additionally, operational improvements
were recommended to improve the efficiency of the four DWSD connections within
stated DWSD requirements.

An econornic analysis related to the capital costs of the recommended improvements
was completed. Project costs in 2004 dollars are estimated to be approximately $7.7
million. Reduced charges from DWSD as a result of the improvements average
approximately $1.4 million per year resulting in an estimated project payback period of
about 10 vears.

The results of the study strongly support building storage and pumping facilities within
the City of Rochester Hills water distribution system. The alternative of maintaining
the status quo is clearly not in the best interest of the long term operational, economic
or reliability perspective of the system.

Page 1



Amendment to Water
Distribution System

ARCADIS rps Study

Introduction

In September 2002 ARCADIS FPS, Inc. (ARCADIS) completed a water system
analysis of the Rochester Hills water distribution system. The purpose of the analysis
was to:

» Identify potential pressure and flow problems/deficiencies in the existing
distribution system

» Identify improvements and components required to increase water pressure to the
northwest portion of the City and allow for future development and,

» Identify means and methods to level out peak demand periods on the system.

The recommendations from the study included adding two finished storage water
facilities — one in the northwest and one in the east central location of the City. It was
also determined that an additional potential benefit of system storage would be to
reduce peak flows from the Detroit Water and Sewerage Department (DWSD)
connections resulting in reduced water charges. Details of the study are documented in
the Water Distribution System Modeling and Evaluation, dated September 2002.

In October 2003 Rochester Hills contracted with ARCADIS to complete a more
detailed modeling and financial analysis to confirm the results and recommendations of
the original smdy. Management and engineering personnel from DWSD were also
briefed on the project. Detailed tasks mcluded:

1. Confirm storage tank(s) locations, size and operation.

]

Confirm project cost.
3. Meet with DWSD Engineering to gain agreement on the acceptability of water
storage and the impact of storage on average day, maximum day and peak

hour demands.

4. Verify DWSD contract commitments regarding adjustments to the City’s
current water rates as a result of reducing peak hour demands.
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5. Obtain written documentation to the greatest extent possible from DWSD
detailing the financial implications the reduced peaking factors will have on
water rates.

6. Develop cost effective analysis and pay-back estimates.
This report should be constdered an addendum and intergral to the original report.
Peaking Factors

Peaking factors are used throughout the report and refer to the relationship between
average day, maximuom day and peak hour demands. These factors are calculated by
dividing the maximum day and peak hour demand by the annual average day demand.
Peaking factors are used to size facilities during the design process but are also used by
DWSD to set contract comumunity rates. While they refer to that same theoretical
calculations they are used in different ways.

Peaking factors are used during the modeling analysis as design critenia (o size
facilities such as pump stations. For this analysis DWSD reguired peaking factors of 3
for maximum day and 5 for peak hour, respectively. These hypothetical peaking
factors are higher than actual historical recorded peaking factors resulting in a
conservative design of facilities.

The other use of peaking factors is in the estimate of DWSD annual charges to the
City. These peaking factors are determined from actual annual water demands
registered by the master meters at the four connection points with the DWSD system.
Average day demand is calculated by dividing the sum of all four meters over the
entire year by 365. The maximum day demand is determined by the actual 24-hour
maximum demand during the year. The peak hour is determined in the same way
based on the actual highest recorded single hour thronghout the vear. The peaking
factors are determined by dividing the maximum day and peak hour usage by the
annual average day demand to arrive at the maximum day peak and peak hour factors,
respectively. These factors vary from year to year.

Modeling Analysis Results

Additional modeling analysis was performed to determine if demands from the four
DWSD supply points could be equalized and also to determine the most beneficial
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location, capacity, and control strategy for the proposed water tanks and booster
pumping stations.

During the course of this additional modeling, ARCADIS met with Ali Ghanavi from
DWSD on several occasions to discuss specific aspects of the model and the project
mput to ensure their acceptance in the concept of water storage for Rochester Hills.

DWSD required an increase in the theoretical peaking factors 10 determine the
maximum day demand and peak hour demand from what was used during the original
study. The increase in the peaking factor and subsequent demands are shown in Table

1.
Table 1
Previous
Peak Factor Previous Current Current
{2002/2003 Rates) Demand (MGD} | Peak Factor | Demand {MGD)
Max Day 24 191 3 25
Peak Hour 3.4 271 5 40

The demand information DWSD provided for Rochester Hills also changed the supply
point distribution. The redistribution of the flow percentages from each DWSD
connection is shown m Table 2. Approximately 40% of the demand is located in the
north and 60% is located in the south.

Table 2

Supply Point Distribution
Previous Current
RC-1 19% 36%
RC-Z2 62% 41%
RC-3 15% 21%
RC-4 A% 2%

Modeling results indicate that due to the higher maximum day demand the tank located
in the east central part of the City should be increased to 3.0 million gallons (MG} from
2.0 MG that was previously proposed. The proposed location for the east central tank
is north of Avon Road and east of Rochester Road.
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The original recommendation of a 2.0 MG storage tank in the north is still adequate.
The proposed location for the tank and associated booster pumping station in the north
is on Tienken Road west of Adams Road.

The preliminary capacity of the booster pumps was determined using the model. They
were sized to restrict flow from the DWSD supply points to the maximum daily
demand. The preliminary pump capacity in the north is approximately 6000 gpm at
150 feet TDH. The preliminary pump capacity in the south is approximately 7000 gpm
at 145 feet TDH. Final pump capacities will be determined during detailed design.

DWSD evaluated the possible impact of the proposed new Rochester Hills storage
facilities on their system. Specifically, they were concerned about the impact of the
proposed tank in the north because of its close proximity to RC-2. The minimum
hydraulic grade line (HG) for DWSD’s system at RC-2 is 1120 feet. The booster
station in the north maintains the hydraulic grade at RC-2 at 1137 feet.

To maintain demands on the DWSD supply points at the maximum day demand under
worst case conditions flow control valves are required at each feed point. These valves
can be remotely monitored through the City’s SCADA system.

Extended penod model simulations (24-hours) were run to ensure the new storage
tanks would drain and fill adequately with DWSD demands limited to the maximum
daily demand. The control logic for the booster pumps was discussed with DWSD.
For each booster pumping station a control node was chosen to determine the pump
status. Each tank had a fill line and a drain line that acted as the suction for the
pumping station. The fill line had a valve that was set to close any time the pump was
on.

The control junction in the north was located at node J-630 on the suction side of the
booster pumping station. Pump control strategy included tuming the pumps on if the
HGL at the control node fell below 1000 feet and the tank level was over 34 feet.
Once the tank level dropped below 11.5 feet the pump turned off.

The control junction in the south was located adjacent to supply feed RC-1. 1f the
HGL at the control node was below 1000 feet (meaning the system was trying to draw
more water and the demand was higher) and the tank level was over 34 feet, the pump
turned on. Once the tank level dropped below 11.5 feet the pump turned off.
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In order for the booster pump station to “back feed™ areas in the north several existing
flow control valves (FCV) need to be deactivated. FCV 06 located on Rosebriar south of
Rain Tree, FCV 8 located on Brewster, and FCV 21 located on Medinah all need to be
deactivated. When FCV 21 was deactivated the water was recirculating to feed the
booster pumping station. Therefore, check valves were added in the model on Palm
Adire.

Cost Estimates

Project cost estimates were updated based on the new recommendations noted above.
Total project costs are detailed in Table 3. Because of the early stage of planning
probable construction cost estimates include a 20 percent construction contingency and
20 percent engineering allowance for design, construction engineering and
administration. Estimate of probable project costs is $7.7 million.

Table 3
Estimate of Probable Costs
Items Quantities Amount
Prestressed Concrete Ground Level Tank

30 MG Lump Sum $1,300,000.00
2.0 MG Lump Sum $1,060,000.00

Flow Control Valves, Meters and Chambers
RC-1, 16" Lump Sum $50,000.00
RC-2, 30" Lurmnp Sum £90,000.00
RC-3, 54" Lump Sum $160,000.00
RC-4, 30" Lump Sum $90,000.00
North Tank, 2 pumps (6000 gpm @1507) Lump Sum $1,300,000.00
South Tank, 2 pumps (7000 gom @145") Lump Sum $1.,300,000.00
Subtota $5,350,000.00
Contingendies $1,050,000.00
Total Construction Cos] $6,400,000.00
Engineering $1.300,000.00
Total Project Cost $7,700,000.00
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DWSD Coordination

ARCADIS personnel met numerous times to discuss the project with DWSD personnel
from both a technical and management viewpoint. DWSD performed independent
model analysis using the hydraulic model previously developed by ARCADIS. The
new tanks were included in the model. DWSD was satisfied that the impact on the
existing DWSD transmission system is acceptable. A letter signed by the Assistant
Director of Engineering Services conceptually agreeing to the new storage facilities
was recetved on July 26, 2004, and is attached.

ARCADIS also met with management personnel to determine the current process to
determine new rates. DWSD agreed that after the new facilities are constructed and in
operation new peaking factors will be determined. A letter signed by the Director of
DWSD and received on May 27, 2004, details the procedure and is attached.

DWSD Rate Analysis

The DWSD customer community rate determination is based on a complex equation
that takes into account the annual average day demand, maximum day demand, peak
hour demand. distance from DWSD facilities and elevation. The only variable that can
be manipulated through system design and operation is the peak hour demand. System
storage can be used during peak demand periods to subsidize required flows from
DWSD, effectively limiting the flow requirements from DWSD to maximum day
demand. This in turn reduces one of the five factors — peak hour peaking factor- to the
maximum day peak factor reducing the overall rate charged to Rochester Hills by
DWSD.

It 15 estimated using the 2004/2005 rate calculation for Rochester Hills supplied by
DWSD that the recommended improvements will reduce the overall rate for wholesale
water from DWSD from $15.60/McF to $12.75/McF. This calculation is shown in the
tables labeled DWSD Rate Calculation — 2005 and DWSD Rate Calculation — 2005
Modified in the Appendix. The only difference in the calculation is the reduction of
the Peak Hour Peaking Factor from 3.2 to 2.5. Based on current maximum day demand
in Rochester Hills this results in an estimated annual savings of $1,187,281. This
savings will vary from year to year based on total consumption and maximum day
flows but will always be less than the cost without the new storage facilities based on
the existing DWSD rate structure.
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Cost Effective Analysis

A cost effective analysis was conducted to determine the most cost effective approach
for the two options -- continuing the current operation of the Rochester Hills water
system or adding storage that will reduce peak flows to maximum day flows. The
analyses calculated Average Equivalent Annual Cost (AEAC) for both systems. The
AEAC is an industry standard for comparing options and results in an annual cost to
fund each option. Calculations are attached in the Appendix.

The analysis takes into account the cost of purchasing water from DWSD and the cost
to pay back bonds for any associated capital improvements. Year 2005 was used as the
baseline year for the capital improvements with 20 years to pay back the bonds at an
annual interest rate of 5%. Results of the analysis show that the storage option is the
most cost effective. AEAC for the storage option is $3,969,688 and $6,485,098 for the
status quo option.

Note that the AEAC for status quo option equals the estimated charges from DWSD
for the year 2005. This is because there is no capital costs associated with this option
leaving only water charges o pay off.

Pay Back Analysis

Payback analysis was completed by dividing total project costs by the net annual profit.
The estimated total project costs are detailed above and are equal to $7,700,000. The
net annual profit is determined by the estimated amount of rate reduction as a result of
the improvements minus estimated operation and maintenance cost and financing costs
of the new facilities.

The DWSD rate reduction was estimated by evaluating system demands and associated
costs for the years 2001 through 2004. The highest annual savings was $1.7 million in
2001, the lowest of $1.2 million was in 2004. The average cost savings with the
addition of storage was approximately $1.4 million per year.

Operation and maintenance costs were estimated using professional experience and
data from similar systems for salaries and administrative costs, electricity, chemicals
and repair and maintenance. It is noted that these types of facilities are highly
automated and require nominal personal attention during normal operation. For this
analysis it was estimated approximately 14 person hours per week are required over the
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life of the facility. This conservative estimate could easily be handled by existing
personnel. Average annual O&M costs were estimated to be approximately $124,000.

Annual costs associated with financing the capital costs were estimated using 4.5%
interest rate amortized over 20 years. The estimated annual payment is slightly over
$550,000. This assumes a portion of the project development costs will be funded
through existing reserves.

Using these figures the pay-back period is estimated to be approximately 10 years.
Alternative Analysis

The following table provides a side by side comparison of the two potential choices of
building new storage and pumping facilities or continuing to operate the system in the
curent configuration.

Pros Con
Storage = Improved relizbility »  DWSD uncertainty
= Improved system pressures DWSD customer uncertainty
» Improved fire fighting capability | »  Upfront investment
» Economically advantageous
» Good system design

No Storage | = Known system response » System issucs not addressed
=+ Known rate impacts » Not economically beneficial
» Basy » Potential adverse financial
»  No capital investment required impacts due to other customers

building storage

Conclusions

A detailed technical and economic evaluation was conducted on the validity of adding
system storage to the Rochester Hills water system. The following conclusions have
been reached:

= The addition of storage to the Rochester Hills water system is both technically
and economically desirable.

*»  With the current information on DWSD rate structure and opinions of probable

project costs the pay-back period is approximately 10 years after the
improvements are in operation.
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* The required storage should be ground storage with booster pump stations. A
2.0 MG tank is required in the northwest and a 3.0 MG tank is required in the
east central.

* The addition of storage will allow peak water demands required from DWSD
to be reduced to maximum day demands resulting in lower future fees from
DWSD.

*  The addition of storage will solve the concerns detailed in the original study —
10 improve pressures in the northwest portion of the system, level out peak
demands from DWSD and improve flow and pressure problems throughout
the system.

*  Owerall, the improvements will increase reliability and flexibility of the
existing system.
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Ciry ov DERoT BN opms. Micsica i 48275, 38
Wazer & SFWER DEpARTHERT FInRE 313248000224 ¢t
CIEMER 2. AGRMINIE TRATI Fas M3 2A08T

July 28, 2004

Mr. Roger H. Rousse RECE' VED

Director of Public Services

Cily of Rachsster Hits HE 2 8 2004
1000 Rechester Hifls Drive
Rochester Hills, Michigan 4830-3034 ARCADIS Fpg

Ragarging Two (2) Proposed Watar Storage Facililies
Dear br. Rousse:

This is n response o the praliminary hydravke zralysis about the abave subject, submitied by your
oonsullant (ARACADIS/FPS) to our Planning Section dated Apri 5, 2004. The Detroil Waler and
Sewerage Depariment (DWED) canceplually approves tha propased Slorage Faciities as desenbed
helow, under the inllowing co ditions,

1 A 2.0 MG ground reservair and the associsled pumping station on Walten Road west of Adams
Road. The operation o7 this facilly will be restricted to a rmaximum flow of 9000 gpm andior
minimum HGL of 1120 it {USSS) ot the City of Rochester Hills Master Metar RC-2 located on
Wallen Road easlt of Squiral Road. Freper design provisions will nead to be incorpesated in
the dasion of this facility o accommodate 1his reslricion.

2 A 3.0 MG ground reservoir and the associated pumping station on Avon Road east of North
Rochester Road. The aperation of this fani Ry will be restricted to a maximum flow of 4000 gpm
at the City of Rocheste - Hilts Master Meter RC-4 jocaled on 24 Mie Road and Dequindre Road,
Propar design provistons wil meed 1o be incorporated i the design of this facihly fo
accommodate this restriction.

Please be advised that since the proposed faallities will be part of ihe Cily of Rochester Hiliz system,
DWED s review of the subjact hydraube analysis, unly pertains o the impack of the proposed fasilitres
un DWSD's system.  The possible impact of the proposed faclities on the City of Rochester Mills
gystem snd ds Peaking Factors was not the tocus of DYWSD's review.

If yeu have nay questions or eed additonat infarmation, please contact Mr. Al Ghanavi of my staff at

313.964.9873.

Sincarely, j

Gregory’8. YWhite. P E.

Assistant Direclor of Eaginoering Servieps
GBW/BD/d

oe: Mz. Jan Haugar, PL.E, [ARCADISFEPS)
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f‘; 335 RANIWH.IE STREET
: Chor oF DeTROIT
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WATER 340 SEWFRAGE DERLRIMIEN]) Prone 13225 480024480 |
GENERAI ATHINISTRATE RS FaX T 22400167
' May 27, 2504
Mr, Ropor H. Rousse
Oty of Rochester Hills
1000 Rochester Tiills Drive

Raochester Hills, Michigamn 48109

Dear Mr. Houssc:

RE:  Implementation of Peaking Factors with the Addifion of Internal Siorage

In resposse (o your reguest, the Detroit Wator and Sewerzape Depanment (DWSD) wili
implement pealang factors i Lhe order deseribed below for a wholesale water customer adding
BloTagc.

Once 2 wholesale customer ndds storape to U8 system with the intention of reducing pesking
lactors, » now praking factor adjustment period will bepin in the following sequence:

1. The customer will inform the Department st the facilities are completed and n
operetion,

2. “rhe first peak season following (he star of vperations, DWST will detarmine peaks
based on recorded flows o the customer in the sxme mannér as the rest pf the
wheiesale costomer base,

3. These praks will be the iirsl data point in now peaking factor calcutations, AN pror
ptaking information will be exchuded from famre peak caloulstions.

4. This peaking information shall br used for rate seting purposes op 8 gong forward
basis onty. The Department will not adjust pest or existing rates based on the now
peaking informastion.

5, Peaking informatton vollected for future years will be incorporated with the initial
peaking information in the same manner applied o all other wholesale customcrs,
Thorelors, once the customer bas obtawed enough anpus) peak data pomis, the
customer's peaking Iactors will be crleubated with the bistorical same datd ser 53 all
other customers.

If you nerd uny further assistance, please contact my office at 313-224-4761,

Sincerely yours, -

s - y - L
AP
L = (,/4’/ fhewm LT

Yictor M. Meroudo
Divector
Y¥MMRCige

e Oary Fuite, DWSED
Jaeses Georee, DWSD
{ireg Whitc, DWSD
Robert Walter, Law Department
I sure Hohwant, Luw Dcpill?l&l&?ﬂ Kitpnsen k. Mariw
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Historical DWSD Rate Summary

Year Base Modified  Savings

2004 $6,485,098 $5,297,817 $1,187,281
2003  $6,389,087 $5,097,444 $1,291,644
2002 $6,229,519 $4,689,358 $1,540,161
2001 $5,921,350 $4,351,959 $1,569,390

$1,397,119

Base = without the additiona of storage and pumping facilities
Modified = with the addition of storage and pumping facilities
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2004 Revenue Requirement Without Storage

Service Category

Base (Mct/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2004 Volume

FY Rate

Peaking of
Service Units

1138.6

2.5 2846.5
3.2 36435

269

48.7

108
2385

415589

Applied

1238.1
1707.9
797.0
33304.9
45942.5
21439.8
60295.5
83174.7
38814.9

Allocated

Unit Cost Costs

$ 840.25
$467.80
$194.21

$

4 S 00 o8 O o9

16.83
13.09
13.09
10.36
19.37
19.37

9.67
25.09

$1,040,314
798,956
154,789
560,521
601,387
280,647
624,661
$1,611,095
$ 751,844
$ 1,044

[ I B R S R S R e ]

5 59840

$6,485,098

$15.60 /Mcf

Attachment 2-
2004 Without Storage
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2004 Revenue Requirement With Storage

Peaking Units of Applied

Service Category Factors

Base (Mcf/Day)

Max. Day 2.5
Peak Hour 2.5
Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation

Max. Day Distance/Elevation

Peak Hour Distance/Elevation

Customer A (Commercial)

Customer B (Meters)

Total FY Revenue Requirement
FY2004 Volume

FY Rate

Service

1138.6
2846.5
2846.5

26.9

48.7

108
2385

415589

Units

12381
17079
0
33304.9
459425
0
60295.5
83174.7
0

Allocated

Unit Cost Costs

$ 840.25
$ 467.80
$194.21

$

$
$
b
$
$
$
$

16.83
13.09
13.09
10.36
19.37
19.37

9.67
25.09

$1,040,314
$ 798,956
$ -

$ 560,521
$ 601,387
g -

$ 624,661
$1,611,095
$ _

$ 1,044

$ 59,840

$5,297,817

$12.75 Mct

Attachment 2 -
2004 With Storage
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2003 Revenue Requirement Without Storage

Peaking Units of Applied Allocated
Service Category Factors  Service Uniis Unit Cost Costs
Base (Mcf/Day) 11644  1266.8 § 75992 § 962,667
Max. Day 25 2911.0 17466 $ 39566 $ 691,060
Peak Hour 3.3 38425 9315 % 8849 § 82430
Base Distance 2777 350904 § 1520 § 533,373
Max Day Distance 48380.8 $ 11.60 § 561,218
Peak Hour Distance 25803.1 § 11.60 § 299316
Base Distance/Elevation 51,6 653669 § 865 $ 565424
Max. Day Distance/Elevation 90124.6 $ 18.93 $1,706,058
Peak Hour Distance/Elevation 480664 § 1893 § 009,898
Customer A (Commercial) 96 $ 1130 % 1,085
Customer B (Meters) 3480 $ 2200 $§ 76,560
Total FY Revenue Requirement $6,389,087
FY2003 Velume 425006
FY Rate $15.03 /Mct

Attachment 2 -
2003 Without Storage



ARCADIS rps

2003 Revenue Requirement With Storage

Peaking Units of Applied

Service Category Factors Service Units

Base (Mcf/Day) 11644  1266.8
Max. Day 25 29110 1746.6
Peak Hour 25 2911.0 0.0
Base Distance 2777 350904
Max Day Distance 48380.8
Peak Hour Distance 0.0
Base Distance/Elevation 51.6  65366.9
Max. Day Distance/Elevation 501246
Peak Hour Distance/Elevation 0.0

Customer A (Commercial) 96
Customer B (Meters) 3480

Total FY Revenue Requirement
FY2003 Volume 425006

FY Rate

Allocated

Unit Cost Costs

$ 759.92
§ 395.66
$ 88.49
15.20
11.60
11.60
8.65
18.93
18.93
11.30
22.00

[ A B AR IR = ]

962,667
691,060

533,373
561,218

565,424
1,706,058

$
$
$
$
3
$
$
$
$
$ 1,085
$

76,560

$5,097,444

$11.99 /Mcf

Attachment 2 -
2003 With Storage
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2002 Revenue Requirement Without Storage

Peaking Units of Applied

13493
1726.06

1232.9
37375.6
47811.9
341513
69623.9
8§9064.7
63617.6

Service Category Factors Service Units
Base (Mcf/Day) 1232.9
Max. Day 24 29590
Peak Hour 34 41919
Base Distance 277
Max Day Distance

Peak Hour Distance

Base Distance/Elevation 51.6
Max. Day Distance/Elevation

Peak Hour Distance/Elevation

Customer A (Commercial) 96
Customer B (Meters) 3480
Total I'Y Revenue Requirement

FY2002 Volume 450009

FY Rate

AHocated

Unit Cost Costs

§ 686.98
$ 370.51
9227
13.90
10.36
10.36

7.69
16.86
16.86
10.27
20.12

&9

LR R B A R - I O

926,942
639,522
113,760
519,521
495,331
353,808
535 408
$1,501,631
$1,072,593
$ 986

LR R L R O

$ 70,018

$6,229,519

$13.84 /Mcf

Attachment 2 -
2002 Without Storage
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2002 Revenue Requirement With Storage

Service Category

Base (Mct/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Reguirement
FY2002 Volume

FY Rate

Peaking Units of Applied
Factors Service Units

1232.9

2.4 29590
24 29590
27.7

51.6

96
3480

450009

13493
1726.06
0.0
37375.6
47811.9
0.0
69623.9
89064.7
0.0

Allocated

Unit Cost Costs

$ 636.98
§ 370.51
9227
13.90
10.36
10.36

7.69
16.86
16.86
10.27
20.12

&4

¥ P S 8 S e S e

926,942
639,522

5

$

$ -
$ 519,521
§ 495331
g -
$ 535,408
$1,501,631
3
$
$

986

70,018

$4,689,358

$10.42 /Mef

Attachment 2 -
2002 With Storage



ARCADIS rps

2001 Revenue Requirement Without Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customner B (Meters)

Total FY Revenue Requirement
FY2001 Volame

FY Rate

Factors

1340.5

24 32172
3.4 45577
217

516

96
3430

489283

Peaking Units of Applied
Service Units

1478.1
1876.7
1340.5
40943.37
51984.59
37131.85
76269.96
96837.72
69169.8

Allocated

Unit Cost Costs

$ 574.58
$ 293.73
$ 176.65
§ 12.02
8.84
8.84
6.89
14.52
14.52
9.68
19.32

L AR IR e I R T R S

849,287
551,243
236,799
492,139
459,544
328,246
525,500
$ 1,406,084
$ 1,004,345
$ 929

& B8 8 A e e B

$ 67234

$5921,350

$12.10 /Mcf

Attchment 2 -
2001 Without Storage



ARCADIS rps

2001 Revenue Requirement With Storage

Service Category

Base (Mcf/Day)

Max. Day

Peak Hour

Base Distance

Max Day Distance

Peak Hour Distance

Base Distance/Elevation
Max. Day Distance/Elevation
Peak Hour Distance/Elevation
Customer A (Commercial)
Customer B (Meters)

Total FY Revenue Requirement
FY2001 Volume

FY Rate

Factors

1340.5

24 32172
24 32172
27.7

51.6

96
3480

489283

Peaking Units of Applied
Service Umits

1478.1
1876.7

0
40943.37
51984.59
0
76269.96
96837.72
0

Allocated

Unit Cost Costs

$ 574.58
$ 293.73
$ 176.65
$ 12.02
$ 8.84
§ 884
$§ 6389
$ 1452
$ 14.52
§  9.68
$ 19.32

849,287
551,243
492,139
459,544

525,500
1,406,084

$
$
$
$
b
$
$
$
$
$ 929
$

67,234

$4,351,959

$8.89 /Mcf

Attachment 2 -
2001 With Storage
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ARCADIS rps

Pay-Back Analysis

Estimated Total Project Cost
Estimated Rate Savings Max
Min
Ave
O&M Max
Min
Ave
Debt payment Max(7.7 @5)

Mm (6.4 @ 4.5)
Ave

Pay-Back Period (years)

$7,700,000
$1,569,390
$1,187,281
$1,397,119

$174,000
$74,000
$124,000

$613,000
$490,000
$551,500

10.7

Attachment 3
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COST EFFECTIVE ANALYSIS - DATA INPUT

Project Name: City of Rachester Hills

Altemative Name: No Storage

Planning Period in years:
Initial Year of Planning Period:
Construction Period, in years:

Interest Rate %:
Structures Value, year 0

Process Equipment

20 yr. Equipment Value, year 0:

15 yr. Equipment Value, year {:
Auxiliary Equipment

15 yr. Equipment Value, year 0;

10 yr. Equipment Value, year 0:

Land Cast:

Total Construction Cost:

Contingences, % :
Technical Services, % :

Salaries & Administrative Cost, year
year

Power & Gas? type Y, just Power? type I:
Power Cost, year
year

Chemical Cost, year
year

Repair & Maintenance Cost, year
year

Rate Catlculation year
year

2005
2025

2005

2025

2005
2025

2005
2025

2005
2025

20
2005
0.0
5.00

80

$0

$0

50
80
0.00
0.00

30
$0

P
$0
$0

30
50

$0
30

$6,485,098
$6,485,098

Attachment 4 - No Storage



ARCADIS rps

City of Rochester Hilis

No Storage

ESTIMATE OF OPERATION AND MAINTENANCE COST

Salaries & Administrative
Power

Chemicals

Repair & Maintenance

Rate Calculation

TOTAL O&M COSTS
TOTAL FIXED O&M
TOTAL VARIABLE Q&M

Yearly Increase

2005
$0
0

0

6,485,098

$6,485,098
6,485,098

50

2025

30

6,485,008

$6,485,098
6,485,098
$0

$0

Attachment 4 - No Storage



ARCADIS Fps

REPLACEMENT COST AND SALVAGE COST SUMMARY

City of Rochester Hills

No Storage

Intial Cost  Replacement Replacement Salvage
Value
Year 10 Year 15 Year 20
. Structures
50 year life 30
Salvage Value $0
. Process Equipment
20 year life 0
15 year life 0
Replacement Cost 0
Salvage Value 0
. Auxiliary Equipment
15 year life 0
10 year life o
Replacement Cost 0 0
Salvage Value 0
. Other Costs 5
Contingencies 0
Technical Services 0
Land 0 0
TOTAL PROJECT COST S0
TOTAL REPLACEMENT COST $0 56
TOTAL SALVAGE VALUE 30

Attachment 4 - No Storage



ARCAD]S FPS City of Rochester Hills

No Storage

AVERAGE EQUIVALENT ANNUAL COST DETERMINATION

COST AND OTHER DATA UTILIZED
Pianning Period: 20 Years

Initial Cost of Project: 30 Construction Period: 0.0 Year
Replacement Cost at Year 10: $0
Replacement Cost at Year 15: $0
Salvage Value at Year 20:
Structures - 30
Process Equipment - 0
Auxitiary Equipment - 0
Land - 0
Total - $0
Constant Annual Operation & Maintenance Cost: $6,485,008
Variable Annual Operation & Maintenance Cost: $0 YearOto
$0 Year 20
interest Rate: 5%

DETERMINE PRESENT WORTH & AVERAGE EQUIVALENT
ANNUAL COST OF THIS PLAN OVER 20 YEARS

Factors: (20 years at 5 %, unless noted)

Present worth (PW) of constant annual O&M cost: 12.4622
PW of variable annual O&M cost (annual increase): 98.4884
Present worth of replacement cost - Year 10: 5 0.6139
Present worth of replacement cost - Year 15: 0.4810
Present worth of salvage value: 0.3769

Interest during construction = Initiai cost x (0.5) x Period of
Construction (Years) x Interest rate.
Equivalent annual cost = Total present worth  x 0.0802

CALCULATIONS - PRESENT WORTH

1. Initial Cost $0
2a. Constant O&M 80,818,655
2b. Variable O&M 0
3. Replacement Cost 0
4. Salvage Value {minus) it
5. Interest During Construction 0
6. Total Present Worth $80,818,655

AVERAGE EQUIVALENT ANNUAL COST
$80,818,655 X 0.0802 $6,485,098

Attachment 4 - No Storage



COST EFFECTIVE ANALYSIS - DATA INPUT

Project Name: City of Rochester Hills

Alternative Name: Water Storage Alternatives

Planning Period in years:
Initial Year of Planning Period:
Construction Period, in years:

Interest Rate %:
Structures Value, year 0:

Process Equipment

20 yr. Equipment Value, year O:

15 yr. Equipment Value, year O:
Auxiliary Equipment

15 yr. Equipment Value, year

10 yr. Equipment Value, year 0:

Land Cost:

Total Construction Cost:

Contingences, % :

Technical Services, % :

Salaries & Administrative Cost, year
year

Power & Gas? type Y, just Power? type P:
Power Cost, year
year

Chemical Cost, year
year

Repair & Maintenance Cost, year
year

rate calculation year
year

2005
2025

2005

2025

2005
2025

2005
2025

2005
2025

20
2005
0.8
5.00

$4,400,000

$650,000

$300,000

$0
$5,350,000
20.00
25.00

315,000
$15,000

P
$46,000
$46,000

$10,000
$10,000

$2,500
$100,000

$5,297.817
$5,297,817

Attachment 4 - Storage



ARCADIS rps

City of Rochester Hilis

Water Storage Alternatives

ESTIMATE OF OPERATION AND MAINTENANCE COST

Salaries & Administrative
Power

Chemicals

Repair & Maintenance

rate calculation

TOTAL O&M COSTS
TOTAL FIXED O&M
TOTAL VARIABLE O&M

Yearly Increase

2005
$15,000
46,000
10,000
2,500

5,297,817

$5,371,317
5,371,317

30

$4,875

2025
$15,000
46,000
10,000
100,000

5,297,817

55,468,817
5,371,317

$97.500

Attachment 4 - Storage



ARCADIS rps

City of Rochester Hills

Water Storage Alternatives

REPLACEMENT COST AND SALVAGE COST SUMMARY

A. Structures
50 year life
Salvage Value

B. Process Equipment
20 year life
15 year life
Replacement Cost
Salvage Value

C. Auxiliary Equipment
15 year life
10 year life
Replacement Cost
Salvage Value

D. Other Costs
Coniingencies
Technical Services
Land

TOTAL PROJECT COST

TOTAL REPLACEMENT COST

TOTAL SALVAGE VALUE

Initial Cost Replacement Replacement Salvage
at Cost at Cost at Value
Year 0 Year 10 Year 15 Year 20
HHHHE
$2,640,000
650,000
0
0
0
300,000
0
0 300,600
200,000
1,070,000
1,337,500
0 0
T
$0 $300,000
$2,840,000

Attachment 4 - Storage



ARCADIS Fps

City of Rochester Hills
Water Storage Alternatives

AVERAGE EQUIVALENT ANNUAL COST DETERMINATION

COST AND OTHER DATA UTILIZED

Planning Period: 20 Years

Inftiat Cost of Project: FHEHBHHHE Construction Period: 0.8 Year
Replacement Cost at Year 10 $0
Replacement Cost at Year 15: $300,000
Salvage Value at Year 20:

Structures - $2,640,000

Process Equipment - 0

Auxiliary Equipment - 200,000

Land - 0

Total - $2,840,000
Constant Annual Operation & Maintenance Cost: $5,371,317
Variable Annual Operation & Maintenance Cost: $0 YearQto

$97,500 Year 20

interest Rate: 5%
DETERMINE PRESENT WORTH & AVERAGE EQUIVALENT
ANNUAL COST OF THIS PLAN OVER 20 YEARS
Factors: {20 years at 5 %, unless noted)
Present worth (PW) of constant annual O&M cost: 12.4622
PW of variable annual O&M cost (annual increase); 98.4884
Present worth of replacement cost - Year 10: 0.6139
Present worth of replacement cost - Year 15: 0.4810
Present worth of salvage value: 0.3768
Interest during construction = Initial cost x (0.5} x Period of

Construction {Years) x Interest rate.
Equivalent annual cost = Total present worth x 0.0802
CALCULATIONS - PRESENT WORTH
1. Initial Cost $7.757,500
2a. Constant O&M 66,938,482
2b. Variable O&M 480,131
3. Replacement Cost 144,305
4, Salvage Value (minus) 1,070,366
5. Interest During Construction 145,453
6. Total Present Worth $74,395,505
AVERAGE EQUIVALENT ANNUAL COST
$74,395,505 X 0.0802 $5,969,688

Attachment 4 - Storage



